Introduction: To investigate the serum retinol binding protein (RBP)-4, cystatin C (Cys C), homocysteine (HCY) and high-sensitivity C-reactive protein (hs-CRP) levels in newly diagnosed type 2 diabetes mellitus (NT2DM) patients, prediabetes mellitus (PDM) subjects and normal controls, as well as their correlation with clinical and laboratory indexes, such as blood pressure and lipoprotein. Material and methods: A total of 242 subjects, including 141 NT2DM patients, 48 PDM subjects and 53 healthy controls, were recruited in the present study. Serum RBP-4, Cys C and hs-CRP concentrations were measured by enzyme-linked immunosorbent assay (ELISA). HCY concentration was determined by the chemical luminescence method. Results: There were significant differences in Cys C and hs-CRP among NT2DM patients, PDM subjects and normal controls. In comparison to controls, there were significantly elevated Cys C and hs-CRP levels in PDM (both p < 0.001), and a significantly increased Cys C level in NT2DM (p < 0.001); however, there were no significant differences in Cys C and hs-CRP levels between NT2DM and PDM, and no significant differences of hs-CRP levels between NT2DM and normal controls. No significant differences of RBP-4 and HCY levels among NT2DM, PDM and normal control groups were observed. Conclusions: Aberrant Cys C expression and its clinical associations in NT2DM suggest their important role in this disease.
Introduction
Type 2 diabetes mellitus (T2DM) is one of the most common chronic metabolic diseases, featuring hyperglycemia resulting from resistance to insulin action and an inadequate compensatory insulin secretory response [1] . The chronic hyperglycemia of diabetes is associated with long-term damage, dysfunction and failure of various organs, of which the long-term complications, such as retinopathy, nephropathy, cardiovascular (CV) and cerebrovascular diseases, are considered to be the dominant factors affecting the life span and the quality of life in T2DM [2] [3] [4] [5] .
Cystatin C (Cys C), a cysteine proteinase inhibitor, is a non-glycosylated single chain protein with a molecular weight of 1.3 kDa. It is secreted shortly after its synthesis and steadily produced by all nucleated cells [6, 7] . Investigations have demonstrated that serum Cys C improves estimates of glomerular filtration rate (GFR) more than serum creatinine (Cr)-based methods alone, and was associated with the presence of CV disease in subjects with mild renal impairment [8] [9] [10] . It has been reported that Cys C levels increase and cys-GFR levels decrease with increasing severity of glucose intolerance [11] . Moreover, in patients with diabetes, several studies have demonstrated that serum Cys C had better performance compared with serum Cr in evaluation of renal function, suggesting that it is a sensitive serum marker for the early assessment of kidney disease with diabetes [11, 12] .
Retinol binding protein (RBP)-4, as a 21 kDa protein, was initially known as a specific carrier for the delivery of retinol in circulation [13] . In the liver and adipose tissue, there was overexpression of RBP-4. Insulin resistance is a conspicuous characteristic of prediabetes mellitus (PDM) states (impaired fasting glucose (IFG) and/or impaired glucose tolerance (IGT)), and plays a crucial role in the development of T2DM. Increased serum RBP-4 levels have been reported in connection with IGT [14] . The relationship between RBP-4 and diabetes has been revealed in some studies; serum RBP-4 concentrations were negatively correlated with insulin resistance and development of T2DM [15] [16] [17] . However, the expression of RBP-4 in newly diagnosed T2DM and PDM and its association with insulin secretion and pancreas beta function are still unknown.
Homocysteine (HCY) is a sulfur-containing amino acid derived from methionine [18] . Previous studies have reported that increased HCY levels are a risk factor in relation to multiple diseases, including CV disease, neurodegenerative disease, and renal and vascular complications of diabetes [19] [20] [21] . Furthermore, there was an association of HCY and non-cardiac vascular diseases [22] . In vivo, hyperhomocysteinemia mice manifested glucose intolerance, insulin resistance, and impaired insulin signaling pathway [23] . As a risk factor, HCY is strongly linked to CV complications in T2DM. Nevertheless, there are still some controversial reports regarding the relationship of circulating HCY levels with insulin resistance in T2DM.
High-sensitivity C-reactive protein (hs-CRP), as one of the important biomarkers of inflammation, is mainly produced and released by the liver when stimulated by inflammatory factors [24] . Serum concentration of hs-CRP was closely associated with systemic inflammatory conditions in the body. hs-CRP is closely linked to metabolic syndrome features; there was an increased hs-CRP concentration in the IGT group compared to normal controls [25, 26] . Studies have reported that hs-CRP concentrations were associated with insulin resistance and the development of diabetic nephropathy and coronary heart disease (CHD) risk [27] [28] [29] .
In the present study, we aimed to investigate the expression levels of serum RBP-4, Cys C, HCY and hs-CRP in patients with newly diagnosed T2DM (NT2DM) by comparison with PDM subjects and healthy controls, and analyze their correlations with clinical manifestations and laboratory indexes.
Material and methods

Study subjects and methods
From June 2016 to December 2017, a total of 242 subjects (141 NT2DM patients, 48 PDM subjects and 53 normal controls) were recruited for the measurement of serum RBP-4, Cys C, HCY and hs-CRP concentrations. NT2DM patients and PDM subjects came from the Department of Endocrinology at the Second Hospital of Hefei City, when they first visited the DM clinic. The diagnosis of T2DM was established according to the American Diabetes Association diagnostic criteria 2018 [30] . PDM was defined as those without DM but a fasting plasma glucose (FPG) value ≥ 5.6 mmol/l and FPG < 6.9 mmol/l or a 2-h plasma glucose (2-h PG) value ≥ 7.8 mmol/l and 2-h PG < 11.1 mmol/l during a 75-g oral glucose tolerance test (OGTT) or glycated hemoglobin (HbA 1c ) ≥ 5.7% and HbA 1c < 6.4%. Fifty-three healthy volunteers from a medical examination center, without liver or metabolic diseases, acute CV or cerebrovascular accidents, were included as normal controls. None of the study subjects were taking any medications during the study. Demographics, clinical manifestations and routine laboratory results were obtained from hospital medical records and then reviewed by experienced physicians.
Standard protocol approvals and patient consent
This study was approved by the Ethical Committee of the Second Hospital of Hefei City (Hefei, Anhui, China). All the study subjects provided informed consent to participate in this study.
All studies on humans described in the present manuscript were carried out with the approval of the responsible ethics committee and in accordance with national law and the Helsinki Declaration of 1975 (in its current, revised form).
Laboratory analyses
After a fasting period of at least 10-12 h overnight, venous blood samples were collected. Fasting blood glucose (FBG), total cholesterol (TC), triglycerides (TGs), high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C), very low-density lipoprotein cholesterol (VLDL-C), alanine aminotransferase (ALT), alkaline phosphatase (ALP), aspartate aminotransferase (AST), γ-glutamyltransferase (GGT), lactate dehydrogenase (LDH), total bilirubin (TBIL), indirect bilirubin (IBIL), direct bilirubin (DBIL), Cr and uric acid (UA) were measured using a model 7600 automated bio-analyzer (Hitachi, Tokyo, Japan).
Blood pressure was measured after 15 min rest at the left arm in a sitting position using a sphygmomanometer. Body mass index (BMI) was calculated by dividing subjects' weight by their squared height (kg/m 2 ). Apolipoprotein (Apo)-A1 and Apo-B were measured by immunoturbidimetry (Roche/Cobas Integra Tinaquant, Roche Diagnostics).
HCY concentration was determined by the chemical luminescence method (Abbott Laboratories, Abbott Park, Illinois, USA).
The OGTT, with a standard oral glucose load (75 g), was performed after a 10-12-hour fast with venous blood sampling in the fasting state, then fasting blood glucose (FBG), 30 min blood glucose (BG), 60 min BG, 120 min (2 h) BG, fasting insulin, 30 min insulin, 60 min insulin, 120 min insulin, fasting C-peptide, 30 min insulin C-peptide, 60 min C-peptide and 120 min insulin C-peptide were measured. HbA 1c was measured using cation-exchange column chromatography on an automatic analyzer (Bio-Rad Company, Hercules, California, USA).
Surrogate markers of insulin sensitivity and secretion were computed, including homeostasis model of assessment of insulin resistance (HOMA-IR) = (fasting serum insulin (mmol/ml) × FPG (mmol/l)/22.5) [31] , HOMA b cell function index (HOMA-b) = (FINS (μU/ml) × 20/FPG (mmol/l) -3.5) [32] and the Matsuda index of insulin sensitivity (Matsuda ISI =10000/(Glu0*Ins0)
Enzyme-linked immunosorbent assay (ELISA) for serum RBP-4, Cys C and hs-CRP Blood samples were obtained from 5 ml of whole blood of all study subjects and then frozen at -80°C immediately after collection until assayed. Serum RBP-4, Cys C, and hs-CRP concentrations were determined by specific ELISA kits according to the manufacturer's recommendation (R&D Systems, Inc).
Statistical analysis
Collected data were presented as mean ± standard deviation (SD), or median (interquartile range, IQR) if they were not in normal distribution. One-way ANOVA or a nonparametric test (Kruskal-Wallis test) was applied to compare the statistical differences of continuous variables among study groups. The c 2 test or Fisher's exact test was used to analyze categorical variables. Correlation analyses were computed using Spearman's rank correlation coefficient. Receiver operating characteristic (ROC) analysis was performed and the area under the curve (AUC) was applied to assess specificity and sensitivity of using serum Cys C and hs-CRP as biomarkers for T2DM or PDM. Statistical analysis was performed with the Statistical Package of Social Sciences (SPSS) 23.0 (SPSS Inc., Chicago, IL, USA) and MedCalc, version 11.4.2.0 (Mariakerke, Belgium). All results with a two-tailed p < 0.05 were considered to be statistically significant. Table I shows the demographic and clinical characteristics of the study subjects. The distributions of age and gender in NT2DM, PDM and normal controls were not significantly different (all p > 0.05). However, there were significant differences in BMI, waist circumference (WC), hip circumference, waist-to-hip ratio (WHR), systolic blood pressure (SBP), diastolic blood pressure (DBP), UA, IBIL, ALT, GGT, LDH, TC, TG, LDL-C, HDL-C and VLDL-C levels among NT2DM, PDM and NC groups. The pancreatic function was assessed in accordance to different time points of blood glucose, insulin, C-peptide, and the computed homeostasis model assessment of insulin resistance (HOMA-IR), homeostasis model assessment of b cell function (HOMA-b) and Matsuda ISI (Table II) .
Results
Characteristics of the study population
Comparison of RBP-4, Cys C, HCY and hs-CRP concentrations between NT2DM patients, PDM subjects and normal controls There were significant differences in serum Cys C and hs-CRP levels among the three groups (both p < 0.05). Compared to normal controls, there were significantly higher Cys C and hs-CRP levels in the PDM group (both p < 0.001), a significantly increased Cys C level in the NT2DM group (p < 0.001), but no significant differences in Cys C and hs-CRP levels between NT2DM and PDM groups, and no significant differences in hs-CRP levels between NT2DM and normal controls. In addition, the results indicated that there were no sig-nificant differences in serum RBP-4 and HCY levels among NT2DM, PDM and NC groups (all p > 0.05) ( Table III) .
Correlations of Cys C levels with clinical and laboratory parameters among study groups
The results of univariate correlation analysis showed that Cys C concentrations were significantly correlated with age, WHR, FBG, C-peptide (0 min, 120 min), urea nitrogen, Cr, UA, TBIL, IBIL, AST, HDL-C, VLDL-C and HOMA-b in the NT2DM group (all p < 0.05), and correlated with SBP, Cr, UA and LDL-C in the PDM group (all p < 0.05). Moreover, there was a significant association of serum Cys C levels with age, BMI, SBP, FBG, C-peptide (0 min, 120 min), Cr, UA, DBIL, ALT, AST, GGT, TG, TC, HDL-C, VLDL-C, HOMA-IR and Matsuda ISI in normal controls (all p < 0.05). However, no significant correlations of Cys C with other clinical and quantitative laboratory parameters were observed (all p > 0.05) (Table IV) . 
Apo-A1 -apolipoprotein-A1, Apo-B -apolipoprotein-B, ALP -alkaline phosphatase, AST -aspartate aminotransferase, ALT -alanine transaminase, BMI -body mass index, Cr -creatine, DBIL -direct bilirubin, DBP -diastolic blood pressure, FBG -fasting blood glucose, GGT -γ-glutamyltransferase, HDL-C -high-density lipoprotein cholesterol, IBIL -indirect bilirubin, LDH -lactate dehydrogenase, LDL-Clow-density lipoprotein cholesterol, NT2DM -newly diagnosed type 2 diabetes mellitus, NC -normal control, PDM -prediabetes mellitus, SBP -systolic blood pressure, TC -total cholesterol, TG -triglycerides, TBIL -total bilirubin, UA -uric acid, VLDL-C -very low-density lipoprotein cholesterol, WC -waist circumference, WHR -waist-to-hip ratio.
Correlations of hs-CRP levels with clinical and laboratory parameters among study groups
Univariate correlation analysis demonstrated that serum hs-CRP levels positively associated with BMI, ALP and HOMA-b in the NT2DM group (all p < 0.05), and positively associated with 2 h BG, but negatively associated with GGT in the PDM group (all p < 0.05). In addition, in normal controls, there was a significant positive association of serum hs-CRP levels with C-peptide (0 min, 120 min), UA, GGT, and ALP and a negative association with HDL-C and Apo-A1 (all p < 0.05). However, no significant correlations of hs-CRP with other clinical and quantitative laboratory parameters were found (all p > 0.05) ( Table V) .
Correlations of HCY levels with clinical and laboratory parameters among study groups
In the NT2DM group, HCY level correlated with Cr, UA, TBIL, DBIL, IBIL, glutamic-pyruvic transaminase (GPT), AST, LDH and Apo-A1 (all p < 0.05), while in the PDM group, HCY level positively associated with WHR, but negatively associated with ALP (all p < 0.05). Furthermore, we found that HCY level positively correlated with SBP, DBP, UA, ALP, LDH and HDL-C in normal controls (all p < 0.05). No significant correlations of HCY with other clinical and quantitative laboratory parameters were observed (all p > 0.05) (Table VI) . 
Apo-A1 -apolipoprotein-A1, Apo-B -apolipoprotein-B, ALP -alkaline phosphatase, ALT -alanine transaminase, AST -aspartate aminotransferase, BMI -body mass index, BU -blood urea, Cr -creatine, Cys C -cystatin C, DBIL -direct bilirubin, DBP -diastolic blood pressure, FBG -fasting blood glucose, GGT -γ-glutamyltransferase, HDL-C -high-density lipoprotein cholesterol, IBIL -indirect bilirubin, LDH -lactate dehydrogenase, LDL-C -low-density lipoprotein cholesterol, NT2DM -newly diagnosed type 2 diabetes mellitus, NC -normal control, PDM -prediabetes mellitus, SBP -systolic blood pressure, TC -total cholesterol, TG -triglycerides, TBIL -total bilirubin, UA -uric acid, VLDL-C -very low-density lipoprotein cholesterol, WC -waist circumference, WHR -waist-to-hip ratio.
Apo-A1 -apolipoprotein-A1, Apo-B -apolipoprotein-B, ALP -alkaline phosphatase, ALT -alanine transaminase, AST -aspartate aminotransferase, BMI -body mass index, BU -blood urea, Cr -creatine, DBIL -direct bilirubin, DBP -diastolic blood pressure, FBG -fasting blood glucose, GGT -γ-glutamyltransferase, hs-CRP -high-sensitivity C-reactive protein, HDL-C -high-density lipoprotein cholesterol, IBIL -indirect bilirubin, LDH -lactate dehydrogenase, LDL-C -low-density lipoprotein cholesterol, NT2DM -newly diagnosed type 2 diabetes mellitus, NC -normal control, PDM -prediabetes mellitus, SBP -systolic blood pressure, TC -total cholesterol, TG -triglycerides, TBIL -total bilirubin, UA -uric acid, VLDL-C -very low-density lipoprotein cholesterol, WC -waist circumference, WHR -waist-to-hip ratio.
Apo-A1 -apolipoprotein-A1, Apo-B -apolipoprotein-B, ALP -alkaline phosphatase, ALT -alanine transaminase, AST -aspartate aminotransferase, BMI -body mass index, BU -blood urea, Cr -creatine, DBIL -direct bilirubin, DBP -diastolic blood pressure, FBG -fasting blood glucose, GPT -glutamic-pyruvic transaminase, HCY -homocysteine, HDL-C -high-density lipoprotein cholesterol, IBIL -indirect bilirubin, LDH -lactate dehydrogenase, LDL-C -low-density lipoprotein cholesterol, NT2DM -newly diagnosed type 2 diabetes mellitus, NC -normal control, PDM -prediabetes mellitus, SBP -systolic blood pressure, TC -total cholesterol, TG -triglycerides, TBIL -total bilirubin, UA -uric acid, VLDL-C -very low-density lipoprotein cholesterol, WC -waist circumference, WHR -waist-to-hip ratio.
Correlations of RBP-4 levels with clinical and laboratory parameters among study groups
The correlation analysis demonstrated that serum RBP-4 concentration was correlated positively with Cr, UA, ALT, VLDL-C and Apo-B in the NT2DM group (all p < 0.05), positively associated with Cr, UA, DBIL and ALT in the PDM group (all p < 0.05), and there was a positive association with urea nitrogen, IBIL, GPT, AST and VLDL-C in the normal control group (all p < 0.05). However, no significant correlations of RBP-4 with other clinical and quantitative laboratory parameters were observed (all p > 0.05) (Table VII) .
Predictive accuracy of Cys C and hs-CRP for diagnostic biomarkers of NT2DM An ROC curve was drawn to determine the diagnostic performance of Cys C and hs-CRP as NT2DM biomarkers. The Cys C had an area under the curve (AUC) value of 0.683 (95% CI: 0.612-0.747), with 58.16% sensitivity and 75.47% specificity (Figure 1 A) . For hs-CRP, the AUC value was 0.578 (95% CI: 0.505-0.649), with 46.81% sensitivity and 77.36% specificity (Figure 1 B) .
Predictive accuracy of Cys C and hs-CRP for diagnostic biomarkers of PDM
The diagnostic performance of Cys C and hs-CRP as PDM biomarkers was assessed by ROC curve and AUC. The AUC value of Cys C is 0.696 (95% CI: 0.597-0.784), with 75.00% sensitivity and 54.72% specificity (Figure 2 A) . Moreover, hs-CRP had an AUC value of 0.694 (95% CI: 0.595-0.782), with 81.13% sensitivity and 56.25% specificity (Figure 2 B) .
Discussion
Although RBP-4, Cys C, HCY and hs-CRP have been studied in many metabolic diseases, there are very few studies regarding the expression of RBP-4, Cys C, HCY and hs-CRP and their association with NT2DM. In the present study, we investigated the serum RBP-4, Cys C, HCY and hs-CRP concentrations in NT2DM and their relations with clinical and laboratory features. The current study demonstrated that, in comparison to healthy controls, there were significantly increased Cys C levels in NT2DM and significantly elevated Cys C and hs-CRP levels in PDM. Both the Cr and UA were correlated with Cys C concentration among NT2DM, PDM and normal controls. Furthermore, hs-CRP level was correlated with BMI, ALP and HOMA-b in the NT2DM group, and was associated with 2 h BG and GGT in the PDM group. In normal controls, serum hs-CRP level correlated with C-peptide (0 min, 120 min), UA, GGT, ALP, HDL-C and Apo-A1. However, we did not find any differences of RBP-4 and HCY concentration among NT2DM, PDM and normal controls.
As we know, patients with T2DM have a high incidence of renal involvement [34, 35] . Cys C is a cysteine protease inhibitor that is produced at a constant rate by all nucleated cells and freely filtered by glomeruli owing to its low molecular weight; thus, it can freely pass through the glomeruli and be reabsorbed in proximal tubules, followed by complete catabolism without being affected by features influencing Cr level [11, 36] . Previous studies have revealed that there was a higher Cys C level in T2DM patients than in controls, and it was associated with renal dysfunction [12, 37] . Consistent with prior studies, we found that in NT2DM patients, there was a higher Cys C level than in healthy controls, and serum Cys C concentrations were positively associated with age, WHR, C-peptide (0 min, 120 min), urea nitrogen, Cr, UA, TBIL, IBIL, AST, HDL-C, VLDL-C and HOMA-b, and were negatively associated with FBG and HDL-C. In addition, there was a higher Cys C level in PDM than in the control group. The increased Cys C level was correlated with SBP, Cr, UA and LDL-C. It has been reported that the Cys C level is able to increase at the stage of PDM, and a study of 83 patients with T2DM showed that Cys C is a good marker of incipient renal disease, which may be because minimal glomerular damage could result in a significant increase of serum Cys C level, causing disease progression [38] . Therefore, early detection of Cys C not only helps to predict the possible potential diabetes mellitus risk, but also benefits in identification of early renal function disorder of T2DM.
Hs-CRP has been applied in clinical settings to monitor chronic and acute inflammatory conditions [39] . As a systemic marker, it is extremely sensitive to inflammatory condition and tissue damage and plays a crucial part in atherosclerosis and thus causes CV disease [40, 41] . Serum hs-CRP is positively associated with the metabolic syndrome and has been acknowledged to be an independent risk factor for development of diabetic neuropathy, diabetic foot ulcers and CV complications [42, 43] . Recently, Aryan et al. performed a larger sample population-based study to evaluate the predicted value of hs-CRP for complications of T2DM. The results showed that serum hs-CRP associated with the risk of coronary heart disease (CHD) (hazard ratio (HR) = 1.028, 95% CI: 1.024-1.032), diabetic neuropathy (HR = 1.025, 95% CI: 1.021-1.029), diabetic retinopathy (HR = 1.037, 95% CI: 1.030-1.043 and diabetic kidney disease (HR = 1.035, 95% CI: 1.027-1.043) [44] . In the present study, our results showed a signifi- cantly higher hs-CRP level in the PDM group than in normal controls, but we did not observe any significant differences of hs-CRP between NT2DM and normal controls, as well as NT2DM and PDM groups. It is not consistent with previous studies, which suggested that there was an elevated hs-CRP concentration in T2DM patients compared to healthy controls, and this elevated level of hs-CRP might be an increased risk of diabetes as well [42, [45] [46] [47] . The differences in selection of the study population (NT2DM and PDM subjects in our study versus T2DM patients with or without diabetic complications) may cause this discrepancy in hs-CRP concentration. In addition, it has also been reported that hs-CRP has an association with insulin resistance, of which CRP may contribute to vascular inflammation and cause injury of vascular cells and further contribute to the development of insulin resistance. Circulating HCY concentrations have been studied in different populations, and the results are not consistent, including lower, higher or unchanged HCY levels in T2DM patients compared to healthy controls [48] [49] [50] [51] . However, a meta-analysis of case-control studies demonstrated that there was a significantly higher pooled HCY level in T2DM patients than in healthy controls [52] . In the present study, we did not find any significant differences in NT2DM, PDM and normal controls. Therefore, the relationships between circulating HCY concentrations and T2DM or PDM remain to be further studied. Several studies have shown that there was an association of RBP-4 with abnormal glucose tolerance, and an elevated RBP-4 concentration in the T2DM group compared to the healthy control group [13, 17, 53] . In addition, it has been reported that RBP-4 is associated with obesity and insulin resistance. Perseghin et al. found that RBP-4 concentration was associated with peripheral insulin sensitivity and correlated with the soleus intramyocellular lipid (IMCL) content and with the intrahepatic lipid (IHL) content [54] . Shaker et al. reported that there an increased RBP-4 concentration correlated with BMI, waist/hip ratio, insulin and HOMA-IR. Furthermore, RBP-4 correlated with visceral fat and liver fat in diabetic patients [55] . The present analysis did not reveal differences of RBP-4 concentration among NT2DM, PDM and normal control groups, but the correlation analysis revealed an association between RBP-4 and some clinical and laboratory indexes in NT2DM and PDM groups. The difference of RBP-4 concentration may be attributed to the possible ethnic variation. In addition, the measurement methods used in this study might have influenced the RBP-4 level, compared with methods such as quantitative western blotting (WB), and this could lead to the varied results reported [56] . Therefore, further studies are still needed to study ethnic variations of RBP-4 among different populations.
Nevertheless, several other methodological issues and limitations of our study need to be acknowledged. First, the study design was a case-control, observational study, lacking a clear time structure, and a causal relationship between RBP-4, Cys C, HCY and hs-CRP and NT2DM could not be proved. Second, the variations of different ELISA kits when performing detection of the same plasma factor may lead to unstable measurement results. Furthermore, due to a relatively small sample size and single human race, it may restrict the generalizability of our results. Hence, further studies with a large sample size or in multiple human races are still required to confirm our results.
In conclusion, decreased serum Cys C levels and their association with some clinical and laboratory parameters in NT2DM suggest their potential roles in T2DM. In addition, the results of ROC showed relatively high specificity of Cys C and hs-CRP for identifying the T2DM high-risk population, indicating useful biomarkers for the differential diagnosis of T2DM. However, further mechanism studies and longitudinal large-cohort studies are still needed to further reveal the role of Cys C and hs-CRP in the pathogenesis of T2DM.
